The protozoan parasites Giardia and Cryptosporidium have been described as important waterborne disease pathogens, and are associated with severe gastrointestinal illnesses.
INTRODUCTION
Water-related diseases are a major cause of morbidity and mortality worldwide (WHO 2003) and bring not only economic consequences but also social costs. The protozoan parasites Giardia and Cryptosporidium have been These protozoans can be detected in several water sources including wastewaters, surface waters, spring waters, recreational waters, ground waters and drinking waters (Solo-Gabriele et al. 1998; Franco et al. 2001; Rose et al. 2002; Hachich et al. 2004; Briancesco & Bonadonna 2005; Ryu & Abbaszadegan 2008; Muchiri et al. 2009 ).
An important issue related to the presence of
Giardia and Cryptosporidum cysts/oocysts in water which should be taken into account refers to some of the characteristics of these protozoans, such as resistance to conventional methods of disinfection, high persistence in the environment and their low infectious dose. For these reasons, the presence of Giardia and Cryptosporidium cysts/oocysts in water sources represents a major public health concern.
In Brazil, some workers have studied the occurrence of these protozoans in water sources. The frequency of Cryptoporidium obtained by Franco et al. (2001) in water samples from a river was 60.8%. Hachich et al. (2004) reported the occurrence of Giardia and Cryptosporidium cysts/oocysts at 27 and 2.5%, respectively, in samples from watersheds. Another Brazilian study was conducted by Machado et al. (2005) in two different sites with the purpose of assessing the presence of Giardia and Cryptosporidium cysts/oocysts both in raw and treated waters. In the first site it was observed that 50% of raw water samples were positive for Cryptosporidium, and 100%
for Giardia, whereas the presence of these parasites was not detected in treated water. The presence of Cryptosporidium oocysts and the frequency for Giardia cysts reached 18%. In the second site, Cryptosporidium oocysts were not detected in samples from raw water nor in treated water samples, whereas in raw water samples the frequency of Giardia cysts was 33%.
The purpose of this study was to investigate the presence of Giardia and Cryptosporidium cysts/oocysts in samples from watershed catchments and treated water delivered from a Water Treatment Plant in SE Brazil.
METHODS

Area characterization
Important watershed catchments were chosen in Brazil's Southeast regions comprising Water Resources Management Units (WRMU). This system of watershed catchment is responsible for delivering, after conventional treatment, drinking water for millions of people. It is enclosed in a metropolitan area which is undergoing a rapid population expansion, with subnormal urbanization and inadequate sanitation facilities provided that could directly impact on the quality of water. The area that encompasses this watershed has drinking water supply concerns; sanitation conditions in the area are poor, and include a lack of collection, treatment and sanitary disposal of wastewater and inadequate disposal of solid waste. 
Sampling and analysis
Initial precision and recovery
In order to measure the recovery rate using the method mentioned above, five independent spiking experiments were performed by filtering 10 liters of contaminated reagent grade water. Spiking suspensions with 100
Giardia cysts and 100 Cryptosporidium oocysts were used (EasySeedY, BTF Precise Microbiology, Australia).
The analytical procedure was the same as described above. The recovery rate (R%) was calculated according to the following equation:
The mean rate of recovery was calculated as the standard deviation (SD) and relative standard deviation (RSD) for Giardia and Cryptosporidium.
Quality control
In order to determine the interference of the matrix with the methods used, a volume of 10 L-sample from raw water was collected and contaminated by using spike suspensions with 100 cysts of Giardia and 100 oocysts of Cryptosporidium (EasySeedY, BTF Precise Microbiology, Australia). The analytical procedure was the same as 
RESULTS AND DISCUSSION
The recovery rate obtained by the method (n ¼ 5) was 33.6%, SD was 5.1 and RSD was 15.2% for Giardia cysts; and 28.6% for Cryptosporidium oocysts; SD was 3.9
and RSD was 13.6%. According to the USEPA (2005), the initial precision and recovery criteria for Giardia and Cryptosporidium should range from 24 to 100%, and the maximum RSD for Giardia cysts should be 49%, and for Cryptosporidium oocysts, 55%. Data obtained from this study are in accordance with USEPA's recommendations.
As for spiked and unspiked water samples, the recovery rate obtained was 34% for Giardia and 30% for Cryptosporidium.
The rates relative to positive samples are shown in Concentrations of Giardia and Cryptosporidium cysts/ oocysts obtained in this study are summarized in Table 1, it is important to say that the method used to determine the concentrations of the parasites does not allow knowing about the viability and the infectious condition of these organisms. Concentration of Giardia cysts found in raw water samples ranged from "not detected" to 3.4 cysts/L, whereas concentration of Cryptoporidium oocysts ranged from "not detected" to 0.1 oocysts/L. In finished water, Giardia concentration ranged from "not detected" to 0.06 cysts/L, whereas Cryptosporidium concentration ranged from "not detected" to 0.01 oocysts/L. Machado et al. (2005) found higher concentrations of these parasite protozoans in raw and treated water in two different water supply sources compared to our findings.
The sites assessed were Itapecerica system and Pará system in Minas Gerais, Brazil. Concentration of Giardia cysts and
Cryptosporidium oocysts in raw water samples from the Itapecerica system ranged from 2 to 250/10 L and from 0 to 3/10 L, respectively. Concerning treated water, concentrations ranged from 0 to 0.1/10 L for Giardia cysts;
Cryptosporidium oocysts were not detected. In the Pará system, concentration of Giardia cysts ranged from 0 to 23/10 L; Cryptosporidium oocysts were not present, while in treated water neither Giardia cysts nor Cryptosporidium oocysts were detected. On a similar study, Carmena et al. 
